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REMARKS / ARGUMENT S 

Reconsideration and allowance of the above identified 
application is respectfully requested in light of the above 
amendments and the following remarks. Such action is believed to 
be appropriate under the provisions of 37 CFR 1.116 since the 
Amendment will clearly serve to advance the prosecution of the 
application. 

In the Official Action, the Examiner found the expression 
"significant crimp" to constitute new matter and be indefinite. 
To overcome these objections, the claims have been amended to 
eliminate the term "significant". The claims thus now describe 
the resulting yarn as being a "flat yarn", which is a term 
having a precise meaning which is well understood by those 
skilled in man made fiber technology. For example, the 
Examiner's attention is directed to the attached copy of U.S. 
Patent No. 4,731,218 which sets forth the well understood 
definition of a flat yarn at column 1, lines 7-17. Also, the 
Examiner's attention is directed to the attached copy of a 
portion of the publication entitled "Terminology of Man-Made 
Fibres", and particularly to page 22 thereof, which demonstrates 
that the term "flat yarn" is well understood by those skilled in 
the art to be distinct from a textured yarn which by design has 
loops and curls . 

On the merits, all of the pending claims were rejected as 
being anticipated by, or rendered obvious by the U.S. patent to 
Hamlyn '481. The applicant's arguments regarding this rejection 
as presented in the Amendment filed June 5, 2006 are believed to 
be valid and are incorporated herein by reference. In response 
to these arguments, the Examiner commented in the latest 
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Official Action that there is no apparent nexus between the 
arguments concerning relaxation and time and the claimed subject 
matter. This contention is not seen to be supportable, since 
the claims specifically recite that the yarn is advanced to a 
plug , which necessarily provides more time for relaxation. The 
steam impinging jet 50 of Hamlyn is vastly different, both 
structurally and functionally, from the presently claimed 
concept of forming a plug to achieve relaxation time in the 
advancing yarn. 

All of the claims have also been rejected upon the GB 
patent to Corsini ' 624 . The Corsini patent relates to the 
production of crimped synthetic strands of the type used in 
tufted carpets. Specifically, the Corsini patent teaches that 
the strand produced according to its disclosure has a number of 
crimps per centimeter in the range of from 2 to 8, note page 2, 
lines 71-75. Such a product is fundamentally different from the 
crimp free "flat yarn" of the present invention. 

In the present invention, the stuffer box chamber is used 
only to store the yarn for a heat treatment which serves to 
relax the yarn. The yarn is compressed in the chamber with a 
low plug density (see page 10, lines 14-18) so that sharp loops 
and curls are avoided. Thus the method makes it possible to 
have a long duration of a yarn relaxation treatment while 
permitting rather high yarn speeds of about 5000 m/min. After 
removal from the stuffer box chamber, the yarn is withdrawn from 
the plug under tension to remove any bends and curls and form a 
crimp free flat yarn. To further highlight this distinction, 
the base claims have been amended to recite that a "low density" 
plug is formed during the compressing step. 
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For the reasons set forth above, it is submitted that all 
of the pending claims are in condition for immediate allowance, 
and such action is solicited. 
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[57] ABSTRACT 
A method of producing a flat polymeric yam is dis- 
closed which includes the steps of melt spinning a poly- 
mer to form a plurality of running filaments, combming 
the fSaments to form a running bundle of filaments, and 
then guiding the running bundle into contact with a 
ribbon of fluid so as to apply a controlled quantity of the 
fluid to the bundle. The fluid coated bundle is guided 
over a plurality of serially arranged curved brakuig 
surfaces, and it is then withdrawn by means of a draw 
roll so as to draw the running bundle to an extent which 
exceeds its plastic limit. The application of the fluid to 
the bundle in accordance with the present invention 
results in a hydrodynamic friction, rather than a sliding 
contact friction, between the bundle and braking sur^ 
faces, and produces yam of very uniform quality while 
also avoiding wear of the bralcing surfaces. 

23 Claiins, 6 Drawing Figures 
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It is accordingly an object of the present invention to 

METHOD FOR FRODUCXNG FLAT POLYMERIC provide a method and apparatus for producing flat pol- 

YARN ymeric yams, wliich avoids the above noted deficien- 
cies and disadvantages of the prior art. 

This invention relates to a process and apparatus for 5 This and other objects and advantages of the present 

producing a flat polymeric yam. inventian are achieved in the embodiment illustrated 

Flat yams of thermoplastic mateiials. in particular, herein by the proviaon of a method and apparatus 
polyester and polyamides, are conventionafly formed which includes the steps of mdt spinning a polymer into 
by initially melt sphming a plurality of fDaments, and a phuality of numing filrnnents, and then wmihlning the 
then combining the {ilanents to fom a yam. Snob flat 10 filaments so as to form a running bundle of filaments. A 
yams lecehre their propoties for use> in particular thdr quantity of a fluid is supplied onto a surface so as to 
physicad properties, 1^ means of a dntwfaig operation. torn a relatively narrow ribbon of fluid, and the run- 
Flat yams, in ccmtrast to textured yams, are character- ning bundle is then guided into contact with the ribbon 
ized m that the yams are non-crimped, and then: bidi- of fluid so as to be in alignment therewith, and so as to 
vidual filaments lie parallel to each other and are of apply a controlled quantity of the fluid to the bundle 
straiglht linear configuration, with no loops, bows, curls which exceeds the ability of the bundle to internally 
or the like. absorb the applied fluid. The ribbon is preferably elon- 

U,S. Pat. Na 3,101,990 discloses a process for draw- gated and relatively narrow, and has sufficient thickness 

ing polyester filaments, and wherein the undrawn fila- so that its depth is greater than the diameter of the 

ments are looped about one or rnore snubbing pins, bundle of filaments. Thus the bundle is fully soaked, and 

which may or may not be heated. It is believed that this the external surface of the bundle b surrounded by a 

process has a sigiUflcant disadvantage in that the sniib- fluid coating. 

bing pms would be subject to wear. In addition, it has The internal absorption is specifically defined by the 

been found that the snubbing pins contribute to a sub- molecular absorption of the polymer for the fluid, and 

stantial nonuniformity of the process at high yam by the absorption resulting from the capillary action 

speeds, and yam breaks are frequently observed. An- between the individual filaments of the bundle. The 

other disadvantage of this prior method is that it pro- absorption between the individual filaments of the bun- 

duces a satisfactory yam quality only when it is oper- die usually amounts to about IS percent of the filament 

ated at speeds which are clearly less than 2,000 m/min, volume when the filaments are in their closest arrange- 

and when the yam is guided in a defined manner by a ment. As a result, the present invention provides that 

draw roll positioned both upstream and downstream of the controlled quantity of the fluid which is applied to 

the snubbing pins. Only then is it possible to obtain a the bundle is at least about 20 percent of the weight of 

uniform yam quality, and this assumes that the unavoid- the bundle, and preferably between about 25 to 35 per- 

able wear of the snubbing pins has been taken into ac- jj cent of the weight of the bundle. The fluid applied to 

count the bundle may have a temperature more than about 50' 

U.S. Pat. No. 3,002,804 discloses a drawing method C, and preferably a temperature ranging between 70* to 

by which a just-spun yam is guided through a water 90° C. 

bath, then deflected for the purpose of spraying off the The fluid which is applied to the bundle may be sup- 
water, and finally drawn due to the braking forces plied for example, through nozzles, which terminate on 
which are exerted by the water bath and the deflection. the surface of a guide member in an upwardly open 
This method has a number of disadvantages, which groove (see, e.g., German Utility Model GM No. 76 05 
have prevented it from bemg introduced to the indus- 571). The guide members of such nozzles measure 30 to 
try. In particular, the yam advancing at a high speed 40 mm long. 

mto the water bath forms a deep "hole", since it entrains 45 Since a nozzle terminates closely to the bundle entty 

large quantities of air which center around the yam and on the guide member, the fluid is drawn over the guide 

do not escape. As a result, the yam is not uniformly member to form a ribbon of fluid which extends in the 

wetted, in that the wetting length fluctuates with the direction of the advancing yam, which ribbon is very 

length of the air column, and a stable state of equilib- narrow in a direction transverse to tiie yam. This lim- 

rium does not develop between the uplift of the air and jo ited width is further defined in that the guide member is 

the adherence of the air to the yam advancing at high proWded with a yam groove, with tiie nozzle terminat- 

speed. It has further been shown that the water bath ing in the groove. 

needs to have a substantial deptii, so as to exert the Known rolls, which are partially looped by the yam, 

necessary tensile forces on the yam. At a yam speed of may also serve for a metered supply of the fluid stream, 

3,000 m/min, the water bath needs to be more than 4 m 55 provided steps are taken to prevent the fluid from 

deep, and at 5,000 m/min, the deptii of the water batii spreadmg on the roll to a wide film. Rather, a laterally 

should be 37 cm. Altiiough this prior U.S. Patent indi- defmed ribbon of fluid should be formed, which is sup- 

cates the possibility of applying a portion of the draw- plied m a metered quantity and through which the bun- 

ing. tension by a subsequent deflecting pin, with the die of filaments advances. Such a roll is, for example, 

deflecting pin serving to spray off the water, it should 60 known from German OS No. 29 08 404. Likewise, rolls 

be noted that this portion of the drawing tension should which have yam guide grooves over their circumfer- 

not be more than J, since, otherwise, the uniformity of ence to which a metered quantity of fluid is supplied, 

the yam is affected. From the above it will be apparent work satisfactorily for the purpose of the present inven- 

that the disclosed method for the application of water to tion. In any event, the fluid forms a narrow ribbon 

the yarn is so inadequate, tiiat there is a mechanical 65 through which the yam advances. For this reason, the 

sliding friction or a mixed friction between tiie deflect- fluid is not supplied in a very confined tube, as is the 

mg pin and tiie yam, which also contributes to tiie non- state of flie art, but is applied to a surface as a ribbon, 

uniform condition of the yam. Also, the bumUe should not be immersed into a static 
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fluid bath, since the bath will not provide a defined, . namic buoyancy, and provides that the fluid thickness 
uniform application of the fluid. between the braking surface and bundle remains small. 

The method of the present invention includes the Dependent on this fluid thickness is the shearing gradi- 
fiirthcr subsequent steps of guiding the fluid coated ent, and thus also the braking force, which is exerted on 
bundle over a plurality ofseiially arranged curved biak- 5 the bundle by the fluid. The radius of curvature may be, 
ing surfaces, with the direction of curvature alternating for example, 10 mm, however, radii of less than 10 mm 
between adjacent braking surfoces. I%ially, the bundle and up to 50 mm have been found satisfactory. The 
is withdrawn Ccom the braking surfaces by draw roll curvature also defines the normal force of the bundle 
means, and so as to draw the nuuung bundle to an ex- dir«;ted against the braking surface, so that the hydro- 
tent exceeding the elastic limit of the bundle, with the 10 dynamic forces, as they develop at each bundle speed, 
dastic limit bdng defined as the point where die elastic- ensure a "floating" of the bundle, while also providing 
ity of the materkl ends and permanent elongation sets that a small depth of the fluid thickness is maintained, 
in. Vtefeftibly, the running bundle is advanced at a In other words, the normal forces need to be of such 
speed of greater than 1000 m/min to the braking sur- magnitude that the hydrodynamic fluid thickness fe- 
nces, and the draw roll means imparts a speed of 15 mains so small that a large shearing gradient develops 
greater than 3500 m/min to the bundle. Further, a suit- between the bundle advancing at a high speed and the 
able yam finish may be applied to the bundle either stationary braking surface. It should here be noted that 
prior or subsequent to contacting the bundle with the the bundle, as it travels over a curved braking surface, 
draw loU means. is also subjected to the centrifugal forces, which tends 

The application of the fluid m the form of a ribbon to 20 to be opposite to the noiinal force. Oh tiie other hand, 
a surface of the bundle serves, on One hand, the purpose the curvature.should not be of a size to allow the normal 
of exerting sufficient adhesive forces on the fluid, so as forces developing from the tensile forces to overcome 
to prevent the fluid from bemg carried offby the bundle the hydrodynamic buoyancy of the bundle, and lead to 
in drops, and so as to produce an uneven application. In a sliding fiiction. Even mixed ranges between the fluid 
addition, thijS' adhesion is only effective on one side of 25 friction and sliding friction are und^esired, since the 
. the fluid ribbon, and does not prevent the fluid from frictional forces are here undefined, and will also exert 
being "drawn out" by the bundle, as a result of the undesired tensile forces on the bundle, 
cohesive forces, to a continuous band surrounding the As the wet bundle passes over a braking surface, 
yam, and removed by the bundle from the sur^. there is also the problem of the fluid leaving the gap 

To carry out the invention, any low-viscosity, textile- 30 between the bundle and the brakmg surface due to the 
; technologically acceptable fluids may be used. The operative centiifiigal force, and collecting in tiie bundle 
main ingredient of apluiality of tiiese fluids is water, areas which are on the side of the bimdle opposite from 
and by reason of its good wettability, pure water may the braking surface. For this reason, as the braking 
advantageously be used. It is also preferred that the surface increases in length, tiiere is the risk of a dry 
water not contain any significant amount of additives, 35 friction occurring. With the present invention, several, 
such as, for example, oils, which are normally used for and preferably more than two, braking surfaces be ar- 
moistening and finisiiing a yam. In the present inven- ranged, one follpwing tiie other, and which are respec- 
ti(m, the portion of these additives should be less tiian lively looped by the bundle at less than 140° and in 
5%, preferably less tiian 1% by weight altematmg looping dvectii^ This arrangement piro- 

The wettability of tiie water may be enhanced by 40 vides tiiat the fluid, which wells up ftom tiie gap of 
-adding a wetting agent. The portion of the "wetting contact between the bundle, and the braking surface as 
agenr QiqiM or otiier additives for diminishing flie tiie yam passes over flie first brakfaig surface, and which 
cohesion and hardness of the water) should be less than, is on the external surface of the bundle, penetrates into 
1%, preferably less tiian 0.5%. by wdgjht The. "wetting tiie gap hetween the bundle and tiie next brakmg sur- 
agent" aids, in particular, in uniformly impregnating or 4S &ce, as the bundle passes over the same. It may also be 
soakmg tiie yam throughout its oitire ctoss section. quite useftal to arrange an oppositely curved braking 

The use of pure water, or also of water to which a sur&ce which projects uito the buiidle path and has a 
small quantity of wetting agent is added, has tiie partic- smaller radius of curvature and a diorter contact sur- 
ular advantage over othor oils, finishes, emulsions and &cie. between two identically curved braking sui&ces. 
the Bke^ as are used hi textile technology, hi that the SO This brakhig surface will then exclmnvely serve to re- 
water is always available in a oonsisteiit condition^ and distribute tiie applied fluid, while tiie braking suri^ 
thus the method becomes leprbdurable without devift- with a larger radius of curvature and a greater length 
tions. Sierve to generate the desired braking force. 

An advantage in the use.ofwater, in particular when In tiw yam path, the brakmg surfaces preferably . 
heated, is its low viscoaty. For this reason, it is pre- 55- overlie each other, witii the bundle path deviating from 
fisrted to use fluids which have a viscosity lower tiian, die vertical between two braking sutfiuxs not more . 
or identteal to, the viscosity of water, or which consists tiian 70*. and preferably by not more than 60'. This 
essentially ofwater, so that their dynamic pn^iertiesare provides tiiat the fluid, which sprays ofT the bundOe aa it 
substantially detenmned by. the portion of water hi the loops the braUiig sur&ce, is sprayed hi the direction of 
fluid. (0 the foUowing braldng snriiwe, and is thereby to a large 

As faidicated abov^ the fluid coated bundle of fOa- extent letunwd to the bundle path. In addition,.asucces- 
mmts is drawn over several curved bnddng surfaces, sive arrangement of several braking surfk:es has also 
one ftdlowing the other in the bundle patii of tiBvd, and been shown to maintain a fluid friction between the 
which are curved in alternating directions. By the cur- bundle and the braking surfaces right to the end. This is 
vature of the brakmg surfaces, it is accomplished that 65 based upon the fact that the loopings are relatively 
the bundle can be pulled ova- tiie brakmg surfaces with small, so that only relatively small quantities of water 
a normal force acting between the bundle and each spray off, and the quantity of water remaining on the 
sur&ce. This normal force counteracts the hydrody- bundle suffices to surround the sui&ce of the bundle. 
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which becomes smaller due to drawing, and to fill the bundle. For this reason, narrow tubes, for example of 
decreasing spaces between the filaments. the type disclosed in U.S. Pat. No. 3,002,804, are totally 

The present invention thus provides that the pres- unsuitable as contact surfaces with the present inven- 
endy usual dry friction is replaced by a hydrodynamic tion, even if they were curved ui die direction of the 
friction in a narrow fluid thickness or gap. As a result, 5 advancing bundle. Also, such tubes are disadvantages as 
the drawing process becomes indq>endent of the sur- to operation and service. 

face condition of the braking surfaces, and of the yam. The temperature of the fluid applied to the bundle 
Rather, the braking force is produced, in the case of wet oiay also be a factor in tiie production of high-quality 
fiiction, by the shearing gradient within a tliin layer of yarns. As b known, the deformation energy developing 
fluid. This shearing gradient is largely independent of 10 during the drawing process is converted to heat As a 
the bundle tension. function of the drawing speed, this heat leads to eitiier 

In contrast to the drawing in a water bath, the present a greater or lesser temperature. However, in view of the 
invention provides that that the bundle is subjected to a presentiy desired high yam speeds from a technological 
defined braking length, and that the shearing gradient in and economical point, and the low yam deniers, the 
the fluid gap which causes the brakmg, is so great, that, IS released amounts of heat lead to temperatures which are 
even at withdrawal speeds of only 3000 m/min, a brak- technologically no longer acceptable, 
ing length of 100 mm is sufScient to exert the desired This situation is obviated by the method of the pres- 
drawing, forces. ent invention, in that the fluid supplied to the bundle is 

To achieve the fluid friction, the bundle needs to heated before it passes over the braking surface. The 
advance to the braking surfaces at a certain minimum 20 temperature corresponds approximately to the tempera- 
speed. Tbis TPipif""" speed is usually about 1000 ture of the fast order transition temperature, and is 
m/min. However, higher speeds, are preferable, such as more than about 50°. It is particularly effective when 
at least about 1800 m/min. When the speed of the bun- the temperature is higher than about 70' C, whereas an 
die, as it contacts the first braking suiface, is at least upper limit is about 100° C, by reason of the then occur- 
about 2S0O m/min, tiie bundle receives already a greater 23 ing evaporation. 

partial orientation before it contacts the braking sur- The excellent uniformity of the yam quality that is 
&ce8. As a residt, the mediod becomes less variable thus obtained with the present invention, may be attiib- 
with regard to adjustment of the process paiam^ers. uted in part to tiie fact that the temperature of the fluid 

The overall length of the braking surface which is serves to limit the temperature fluctuations of the sur- 
requiied to exert the drawing force, is best found by 30 £«;e of each filament, as well as along its length, to a 
trial and error. Brakfaig sui&ce lengths of more than 200 narrow, physically optimal range. This range of fluctua- 
nun have been found to be unnecessary. The length of tion is between the actual temperature of the fluid and 
the braking snr&ce b primarily adapted to the predeter- the evaporation temperature of the fluid, 
mined bundle speeds before and after the brakmg sur- The idiability of tiie method, primarily in the pro- 
fyses. as well as the desired bundle tensions and draw 35 duction of textile denier yams, is further enhanced 
ration when the bundle of filaments advancing fi:om die spin- 

The lengtii of the total braking surfkce, whudi is neret is guided tiirough the fluid ribbon while it is still 
contacted.by the bundle, can be adjusted by means of heated. The coofing conditions are here so predeter- 
the looping angle. To this end, the distance which tiie mined that the bundle temperature is m the range of the 
curved braking surfaces penetrate into the bundle path 40 first order transition temperature. The mtensity of the 
may be adjusted. The looinng m the present invention is air blown on the yam, the length of the cooling zone, 
small, and prrfraably amounts on the first and the test the distance of the fluid band £rom the spinneret, and 
braking snrfiux to no more than 70*, preferably less than the spun denier of the filaments are all factors in these 
60*, and on the bnldng sur&ces arranged in between, cooling conditions. The proper cooling conditions are 
preferably to no more than 140*, and preferably to less 4S believed to drastically reduce the yam breakage and to 
than 120*. significantly improve the uniformity of the yam. Also, 

Aside firom the looping angle, die overall length of it is preferred that the cooling conditions be designed to 
the braking surfaces may be adjusted in that an appro- uniformly cool the peripheral surface of each filament 
priate number of such braking surfaces may be serially to a uniform temperature. 

arranged, which are looped by the bundle in alternating SO It has further been found that, in particular at high 
direction, and without requiring significant addition^ spinning speeds and corresponding cooling conditions, 
space. the amount of heat carried by the bundle is sufficient to 

Highly significant for the production of a high-qual- very rapidly heat the quantity of fluid applied to the 
ity flat yam is the adjustment of the bundle tension bundle to the specified range of temperature. This tem- 
between the braking surfaces and the downstream draw S5 perature range essentially corresponds to the first order 
rolls (godets). Quality parameters, which correspond to transition temperature, in the case of polyester or poly- 
the quality of yams produced on draw twisters, are amide. As a result, the utilization of such spinning and 
obtained by providing a tension which ranges from 0.S cooling conditions permits the water to be applied to 
to 2 cN/dtex, preferably, firom 0.7 to 1.5 cN/dtex, the bundle at room temperature, 
which may be achieved by the adjustment of the brak- 60 The yam quality may be further unproved, in particu- 
ing force and the speed of the draw rolls. lar with reg^ to its physical and shrinking properties. 

To define the bundle path, the braking surfaces may by again heating the bundle downstream of the contact 
be provided with a groove. However, the braking sur- surfaces. In one embodiment, the conveying means is 
faces should contact the bimdle or tiie layer of fluid designed as a heated draw roll (godet). The godet tem- 
surrounding it on only one side. In other words, the 65 perature is adjusted, depending on the polymer, to be- 
braking surfaces should not enclose the bundle. Other- tween about 80° to 160° C. An advantageous tempera- 
wise, undefined contact conditions arise, which result in ture for polyester has been found to be 140°±20° C, 
undefined, variable braking forces being exerted on tiie and for poiyamide to be 100°±20° C 
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It is further provided by the present invention that FIG. 1 is a schematic view of a spmnmg head and 

the normal spinning finish, whidi consists in particular processing apparatus in accordance with the present 

of water on emulMons, may be applied to the fitemeirt invration; , « j i • 

bundle or yam following the drawing, and preferably FIG. 2 is a front elevation view of a flmd applying 

before th* delivery rolls. Also iJns step enhances the 5 nozzle in accordaiice wi^ the pr(^nt mvention; 

Sility of the method. FIG. 3 is a top plan view, and FIG. 4 is a secOonal 

U.S.i4t No. 4,301.102 to DuPont discloses a method side elevation view of the nozzle shown in FIG. ^ 



g yams, in v 



FIG. 5 is a schematic front devation view of a fluid 



ffliunenS with a sifa^e'temperature of about 80' appHcatton roller wWch is suitable for use with the 
C. are wetted with an aqueous fluid and then drawn >0 P'^n* mventiom and . ... 

. 5;;^ t^ btaking pins Zih alternating looping. The ^G., 6 « a side elevation view of the apparatus 
taimps obtained by this method are said to be produced shown m FIG. 5. ^ mn i 

S3 fl»fflam Jts are asymmetricaHy quenched by a ^, Rffe^g «o« particularly to the drawmgs. FIG. 1 
^^Tfi^ IrfislTSn ,one However in tfie illustrates at 1 the spinning head of an extrusion melt 

^SZ^^J^a^i^not^^^chJ^ >5 sphminginstalktion.ApluraUtyoffdaments3exitfrom 
S^J^^w ^ft^SSS^o^ Ltfoi^^^ ^P^^^ 2. which are cooled by blowing air. and then 

the ^s^nning shaft Jtolher, nora^ combined to form a bundle of iilaments in cooling shaft 

T^A'^-^^ tT^n^^t^^^ or chute 4. The bundle is then conducted into a closed 
. the mult desired by «te present mvimton, nu^udi m ^ ^^^^ ^ ^^^^^ ^l^^^ 

the flkmente prefmbly OMiy a soffident amount of ^ the bundle. A heater for thTwater is indi- 

heat when the fluid IS applied. cat3!^at 8 

Hie DuPont patent forther provito that die fluid is ^^^^^ applying nozzle 6 is illustrated in FIGS, 

applied to the paraUeladwnc^^^ 2-4. and is similar to the one disclosed in German utility 

an axially extending, retativdy thm fflm. More particu- ^^^j j^^^zle 6 comprises a body 20 

torly, the filaments are gmded onto the apphcatorroUm ^ ^^^j^ is generally rectangular m cross section, and 
the forin of a shot of dcte-by-^ide nmnmg fflamente, ^hich includes a U-shaped groove 21. The base of. the 
and the amoont of fluid which » absorbed b relatively provides the running surface 22 for the bundle 

smalL It is believed that this type of fluid apph«»ttpn filaments 7, This surface includes arcuate ends, and 
would not allow the flmd to snfScienfly co^*e fila- 3^ otmce 23 communicates with the running surface, 
ments, 4nd so ais to result to a hydrodynamic fricticm on The orifice 23 is in turn connected to a pump or sunilar 
the subsequent brakmg pins m the manner of the present means (not shown) for supplying water in a nietered 
invention. quantity. The width of the surface 22 and the groove is 

Also, the DuPont patent provides for the production „q| critical, but the width should be adjusted to the 
of yams havmg a relatively high residua! elongation diameter of the filament bundle running therethrough, 
(elongation at break) which is only accepitable in the 35 jj,e water emerging from the orifice 23 into the groove 
case of cnmped yams for specific end uses. Such elon- ^1 drawn into a ribbon of fluid, which extends . 
gation is entirely unsuitable for flat yams. Further, the along the surface downstream of the orifice. 
.'DuPont patent fails to apply the brakmg forces by hy- xhe nozzle 6 may mclude a groove which is curved 
drodynamic resistance. Since the braking forces are both in the direction of the advancing, as well as trans- 
applied by mechanical friction, they are seen to be sub- 40 versely thereto. Thus for example^ the. bottom or run-, 
ject to high fluctuations. For this reason, it is believed ^ing surface 22 of the groove as seen m FIG. 3 may 
that only yams with a high residual elongation can be have a slight curvatnre which is transverse to the direc- 
produced aocordmg the DuFont patent Where flat tion of the filament bundle and the sur&ce 22 may be 
yams are to be produced which have elongation values provided with a huge radius of curvature m the direc- 
of less than about 30 percent and which are,.therefore, 45 tion of die advancmg bundle as shown m dadied Itoes at 
subjected to a tennle stress of more than 0.3 cN/dtex 22' in FIG. 4. The radius of curvature to direction of the 
between the braking pto and the delivery roll (godet), it advance may be about 40 mm. and the radius of curva- 
will be necessary to use a hydrodyamic braking as pro- ture transversely to the advance may be about 10 mm. . 
vided by the presmttovention. This curvatnre assures that the filaments are combtoed 

The present tovendon is based on die new recogni- so to a bundle when they reach the area of the incommg 
tion, which is not apparent from die istate of the art that water supply duct 

the buildup of a hydrodynamic gap finction to the draw After die water aiqilymg nozzle «, the bundle 7 passes 
zone, permits the production of flat yams which are &r over three parallel, cyltodricid braldng surfaces 9, 10, 
superior to their quality, and also to thdr industrial u. Brakmg surface 11 serves as a deflecting surface, and 
operation or utility, to the flat yams normaUy produced SS causes die bundle to move tloag a zig-zag path between ; 
on draw twisters. Furdwr, die occurrence of Itot at a the braldng surfaces 9, 10. Since braktog snr&ce 11 is 
ratio of 10:1 is lowier to onnparison to omparable movable perpendicularly to the yam padi, it can also 
drawtwisted yams ofthe same denier and same number extend to varying depths toto die commoif tangential 
of filaments. Also, the so-called Uster evouiess is sub- plane of the braktog surfaces 9 aiid 10. As a result the 
stantially improved, and the yams are less expensive 60 loqptog angle, and thus the length of contact, can' be 
due to the lower capital expenditure and the higiher adjusted on each brakmg surface 9-11. The radius of . 
productivity. Also noteworthy is die fact that die w«ar curvature of the braking surfaces is preferably .i^ut 10 
on the brakmg surfaces is absent and that even drag mm. 

marks do not become visible. . Box 5 possesses. an oudet 18, through which the 

Some of the objects and advantages of the present 63 dratotog fluid may be collected, and pbsabfy returned 
tovention havtog been stated, odiers wffl ^pear, when to die process. A spto finish is applied to die bundle 
taken to conjunction with the accompanying drawtogs advancmg from the contact sur&ces by an applicator 
in which roll Iti. prior to its.betog withdrawn by heated draw roll 
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or godet 19. The spin finish may also be applied in the the looping angle should not become so large that the 
box 5, for example by an applicator nozzle which sub- bundle is deflected by more than about 60° from its 
stantially corresponds to water applying nozzle 6. vertical direction of advance. By the vertical arrange- 

The application of the spin iiiiish may occur down- ment of the braking surfaces, one below the other, and 
stream <rf the godet 19. However, it is advantageous to S also by the displacement of the deflecting surfaces from 
apply the q>in finish upstream of the godet, since the the vertical bwidle path at a predetermined angle, it is 
yun ions smoother on the god^ and as a result, the accomplished ibat the water spraying or dripping off 
method becomes more teliiAIe, and the uniformity of may be returned to the bundle or, re^Kctively, the 
the yam is flicther improved. htaidog or ddlecting surfoces. Where it is no longer 

It may happen, depending on the kind of qdnfinidi, 10 possible or desiiaUe to increase the overall length of the 
that sediments of the spin finish are deposited on the bialdng sur&ces by enlarging the looping angle, cine or 
sur&ce of the godet, when heated to nune than 100*C several additional braldng sui&ces may be added to 
In this case^ it is ad\dsable to install the S{nn finish qppli- lengthen it, for the aforesaid, reasons, or also fbr geo- 
catordownstreamof the godet 19. metrical reasons. 

As a final step of the illustrated method, the resulting 15 The amount of water sprayed ficom the filament bmi- 
yam is wound into a package 14. The windhig q)para- die was relatively low and did not unfavorably effect 
tus kcludes a spmdie 13, a yam traversfaig system 12, the hydrodynamic brakmg effect. However, even this 
and a yam guide 15 from which the yam advances to small amount of water was sufficient to cause a perma- 
the traversing system. 17 indicates a so-called air entan- nent fluid mist m the box 5. This humid atmo^here is 
gling nozzle, by which the individual filaments are m- 20 seen to contribute to the performance of the process 
terlaced in individual knots. This nozzle has been found uisofkr as there is no evaporation of the water applied to 
useful to obtain satisfactory packages and to improve the filament bundles. 

the further processmg of the multi-filament yam which The subsequent godet 19 was heated to 120° C. A 
should not be twisted when carrying out the present usual spin finish was previously , applied by applicator 
invention. The yam takeup may also be replaced by a 25 roll 16. The takeup system was operated so that a pack- 
different type of yam storage, such as cans which re- age with a stepwise precision winding was produced, 
ceive the yam. Additional means for modifying the To obtain a precision winding) the traversing speed was 
yam, such as for example a cutter, may be arranged reduced proportionately to the spindle speed. The spin- 
between the godet and the storage. Likewise, it is possi- die speed decreases, since the package is driven at a 
ble to subject the produced flat yam to texturing, for 30 constant surface speed. However, in a stepwise preci- 
»am^e, by entang^g the filaments with an nnheated sion bank winding, the traversmg speed is, from time to 
air jet or by crimping them in hot steam. However, the time, mcreased to substantially its initial value. It has 
thus produced flat, yam is ready for use as a "draw turned out to be especially advantageous that this m- 
twisted yam" without such interposed intermediate crease of the traversing speed has a hardly measurable 
procesdng steps. 35 influence on the yam tension in the traversmg triangle. 

FIOS. S-6 illustrate a fiirllier embodiment of a fluid However, when the heatmg of godet 19 was tumed off, 
appiicator adapted for use with the present mvention. In the yam tension fluctuated greatly, as the traversing 
this embodiment, the applicator is in the fixm at a roll speed increased. Thus, heatmg the godet tnms out to be 
25 having diree diciunferential surface portions 26 an excdlent way to form packages with a unifbrm yam 
which serve as the nmnfag surface for each of three 40 tension and hardness, and to also maintain the thus-pro- 
rumdng filament bundles 7. The snr&ce portions 26 are duced, outstanding properties of the yam when wind- 
defined by mtermediate surface portions 28 which have ing it to a package, 
water repellaat properties and which repel the water tiyaa/tot t: -> 

suppHed to the surfaces. Water is supplied to the surface liAAJVU'L.Ji z: 

portions 26 from a storage tank 29 by means of the 45 In a cooling and spinning shaft 4, six bundles of polye- 
metering pumps 30, and the roll 25 is rotated by a motor thyleneterephthalate having 24 filaments each were 
31, preferably in a direction such that the surface por- spun and cooled to about 90° C. These bundles were 
tions 26 rotate in the direction of the running bundles guided side by side to a water applying jet 6 having six 
27. yam guides. Water of 20° C. at a quantity of 11.5 

SO ml/min. was supplied to each bundle. Afterwards the 
six bundles were guided to braldng and deflection sur- 
As a specific example of the present invention, a &ces 9-11 m a side by side maimer, and the bundles 
90f30 polyester yam was spun, witii godet 19 operating woe wrapped on the sur&ces 9 and 10 at an angle of 35* 
at a ddiveiy speed of4000m/min. The bundle was first C and on the surface 11 at 70* C. By changing the 
cooled m codUng shaft or chute 4 to about 90* C, and 55 overlap of surface 11 with respect to surfaces 9 and 10 
water was supplied throng nozzle 6 wfaksh was heated the tensile stress m each bundle was adjusted to 90 cN 
to 80* C The quantity of water was so adjusted that the per yam. The bundles were withdrawn from the brak- 
mherent ability of the bundle to absorb the water was uig surfaces by means of the godet 19 at a speed of 4.507 
exceeded, with the quantity of the flowing water bemg m/min. Godet 19 had a temperature of 145° C, and the 
30 percent of the bundle weight. 60 godet was wrajqied eight times by each bundle. 

The bundle then looped the braking surfaces 9, 10 at The spin fiiddi applicator 16 was arranged down- 
an angle of 35* by the adjustment of the depth of pene- stream of the godet 19 and a usual spin finish was ap- 
tration of deflecting surface 11, which was looped at an plied to the resulting yarn. Thereafter, the filaments of 
angle of 70*. The overall length of contact between the each yam were entangled by means of the air jet 17. 
bundle and braking surfaces was adjusted to about 25 65 The yams were then separately wound into packages 14 
mm, which can be adjusted by alteration of the overhip at a winding speed of 4.463 m/mm. The polyester yams 
of tite brakmg surfaces. It should be noted that, for 76f24 (76 dtex, 24 filaments) exhibited a tensile strength 
reasons of the water content of the advancmg bundle, of 40 cN/dtex, an elongation of 22.5%, a boiling shrmk- 
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age of 5.6% and a yam evenness (Uster normal) of 5. The method as defined in claim 1 wherein the fluid 

0.9%. They had twenty one entangling Icnots per meter applied to the running bundle is heated to between 

and a content ofspin finish of 0.72%. about 50' to 90° C. • 

6. The method as defined in claim 1 .wherein the 

EXAMPLE 3: ^ quantity of the fluid ap{died to the running bundle is 

In a spuming and cooling shaft 4, there were spun between about 25 percent to 35 percent of the weight of 

four polyamide^ bundles each of wUch had ten fila- ,c .« Maim i «,t.«^5n th^ 

meatTiuid which wens subjected to the conditions ^I"" "S?^,^ ,L ST^Jh^^ 

tS^^el^sf^i^a^^i^ ,„ S^«»Si*Sa?^f'S'^hSe?fuctt 

SSr/ftSlTc^Si^r' '"S'ScS'arSLfi.SiJ daim 1 comprising the 
*??"l5ffii?1f I *!»i^Tr!:f inn- n st. fiirther step of permitting the filaments to cool so that 
The godet » had a temperature of 100 C.. and its j^ey have a temperature within the range of the first 
surface speed WM 3.917 m/mm. E«h bundle was ,5 ord^ transition tonperature of the polj^er upon the 
wrapped around the godet and the an^^ed roUer^eleven nmning bundle being guided into contact with the fluid, 
tunes. Each resultmg yam was wound mto a package at. 9. The method as definedin oUdm 1 wherem the step 
a speed of 3.799 m/min. These yams 44n0 (44 dtex, 10 guidhig the running bundle into contact with the 
filaments) had a tensile strmigth of 45 cN/dtex, an elon- g^ij includes applying the fluid on a stationary surface, 
gation of 40%, a boiling shrinkage of 14%, and a yam j^d gui^g the bundle across the stationary surfaice so 
evenness (Uster normal) of a8%. They had nineteen as to draw the fluid in the direction of the running bun- 
entangling knots per meter and a q»n finish applfcation die. 

of 0.78%. 10. The method as djsfined inclaim 9 wherein the step 

In the drawings and specification, there has been set of applying the fluid <>n the stationary suc&ce mcliides 

forth a preferred embodiment of the invention, and positioning a flukl orifice on the stationary sur&ce 

although specific terms are employed, they are used in along the bundle path^ and..delivering. the fluid throng 

a generic and descriptive sense only and not for pur- tihe orifice. 

poses of limitation. tL The method according to claim 1 wherein the 

That which is claimed is: viscosity of the fluid is not greater than that of water. 

1. A method of producing a flat polymeric yam of 12. The method according to daim 11 wherein said 
uniform quaUty comprising the continuous steps of 30 fluid consists essentially of water. 

melt spinning a polymer to form a plurality of run- 13. The method as defined m claim 1 wherein said 

ning filaments, fluid comprises water and oil, with the oU compnsmg 

combining the filaments so as to form a running bni*. less tiwn about 5 percent of tte fluid by weight. . 

die of filaments The method as defmed m claun 1 wherein said 

supplytog a mete^d quantity of fluid onto a sur&ce 35 fli»W comprises water and a suitable wetting agent,jvith 

so as to form a rd^vely narrow ribbon of fluid, said wettmg agent compnsmg less than about 1% by 

^iSSoWr^SSSit*^^ 7%'^s''^-^'^^«:^b^^ol^'^'^is.^tr^ 

with and so as to atrnlv a controlled anantitv of tiie °f gmdmg the fluid coated bundle over a pluraUty of 

Sto i^b^TSKTS'^S',;^! ^ seri^y arranged '''f^f/'-fi^t^^^S^S 

cent of die weight of tiie bundle, and so that tte bund^f V^^^^J ^ 

ability of the b^dle to intemaHy absorb the ap- *f alternating between each 

plied fluid is exceeded and tfie bundle is soaked ^i!f^!^^lfw^^-<i m M«m 1 A* 

^rithtiiefluidandtheextemalsurfaceoftiiebundle JSJ^^^^^^^^^rZl^l^^^^r^t 

is surrounded by a fl«d coating. S^S^d^i^SS ta^S^^S ^"th«S 

guiding the fluid coated bundle in a vertical down- 17 xi^Sod^ d^^ta^ita 16whSthe 

warddirectionoverapluraUty pfse^^^ ^^Ora^^^ 

curved brakmg surfaces, witii tlie direction of cur- ^h^ted to about 14o420- C. 

vature altemabng between adjacent brakmg sur- jg ^^^^^^ ^ defined m chum 1« wherein tiie 

faces, and such fliat Ae bundle is deflect«i at an j comprises polyamide, and said draw roU means 

angle of less than 70* from tiie vertical as it moves gh^ted to about 10o'±20' C 

between tiie br^g surface, and tiie fnctional ^ ^.^^jj^^ ^ j^fined m claim 1 wherein the 

forces between flie bundle and brakmg surfaces are circumferential speed of said draw roU means is greater 

essentially hydrodynamic, and than 4000 m/min. 

withdtawmg the running bundle from the braWng 20. The mefliod as defined in claim 1 wherein tiie 

surfaces by contacting tiie bundle with draw roll faaments have a denier less than about 5.5 dtfflt 

means and so as to draw the bundle. 2I. The method as defined m daim 1 wherein the 

2. The metiiod as defined in claim 1 whereia the nmning bundle hia a denier which is less than about 360 
running bundle is advanced at a speed of greater than ^t^. 

1000 m/min to the bnddng snr&ces, and wherem tiijs 22. The method as defined iii claim 1 comprising the 

draw roll means imparts a speed of greatn than 3500 ^ fiirther- st^ of contacting the running bundle with a jet 

m/tein to the bundle. of air at location downstream of said draw roU means, . 

3. The method as defined in clahn^ 2 compriang the and so as to impart entanglements to the tilaments of the' 
further step of applying a finish to the bundle subse- bundle. 

quent to contacting the bundle with said draw roll 23. The method as defined in claim 1 wherein the step 

means. 6S of withdrawing the running bundle indudes drawing 

4. The method as defmed in claim 2 compri»ng the the bundle to an extent exceeding the elastk limit of the . 
fiirther step of applying a finish to the bundle between bundle. 

the final braking sur&ce and said draw roll means. * • * * • 
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2.3 General morphological scheme for man-made fibres 




